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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacturing installation of the liquid crystal display component which pours in liquid crystal and forms a 
liquid crystal display component in a liquid crystal cell using the differential pressure and capillarity of liquid crystal cell 
inside and outside The liquid crystal impregnation vacuum housing which injects liquid crystal into a liquid crystal cell is 
prepared. To this liquid crystal impregnation vacuum housing The liquid crystal cell degassing vacuum housing which carries 
out the heat deairing of the liquid crystal cell, the liquid crystal degassing vacuum housing which carries out vacuum 
degassing of the liquid crystal, The immersion impregnation station left while the liquid crystal cell had been made immersed 
in liquid crystal is connected, respectively. In this immersion impregnation station While preparing the surplus liquid crystal 
removal container from which the liquid crystal cell and liquid crystal pan which received from the immersion impregnation 
station and were passed to the bottom of the atmospheric pressure which carried out inerting are separated, and surplus liquid 
crystal is removed, and the closure container which closes the liquid crystal inlet of a liquid crystal cell It has the liquid crystal 
pan recovery station which makes predetermined the amount of the liquid crystal of said separated liquid crystal pan, and is 
sent to said liquid crystal degassing vacuum housing. The manufacturing installation of the liquid crystal display component 
characterized by performing each process of the heat deairing of a liquid crystal cell, degassing of liquid crystal, impregnation 
of liquid crystal, removal of surplus liquid crystal, and the closure of an injected hole with in-line one to the bottom of the 
atmospheric pressure which carried out inerting the bottom of a vacuum environment. 

[Claim 2] As vacuum treatment of a liquid crystal cell, a liquid crystal cell is arranged under the vacuum of 10-4Torr - 
10-5Torr. While carrying out a heat deairing using non-contact type heating means, such as an infrared lamp, and making 
residue children, such as moisture, break away to the inside of a short time with a high vacuum mass exhaust air pump The 
manufacture approach of the liquid crystal display component characterized by terminating degassing down stream processing 
of a liquid crystal cell, and sending a liquid crystal cell to a vacuum impregnation process by detecting the emission gas 
constituents under degassing. 

[Claim 3] As a degassing process of the liquid crystal with which the liquid crystal pan was filled up, the evacuation rate in 
the early stages of evacuation is enlarged. While carrying out degassing of the gas bubble which uses as a principal 
component air dissolved in liquid crystal promptly to the bottom of the vacuum of 10-2Torr - 10-3Torr The manufacture 
approach of the liquid crystal display component characterized by supervising the volatilizing liquid crystal component with a 
mass spectrometer, terminating degassing down stream processing of liquid crystal based on this monitor, and controlling the 
volatile matter of liquid crystal as much as possible. 

[Claim 4] The manufacture approach of the liquid crystal display component characterized by it being smooth , and for a front 
face mixing liquid crystal and minute ****** which do not react in liquid crystal , promoting degassing of the gas bubble 
contained in liquid crystal , and performing degassing for a short time while adding the vibrational energy by the supersonic 
wave to the liquid crystal in a liquid crystal pan in the bottom of a vacuum environment as a degassing process of the liquid 
crystal with which the liquid crystal pan be filled up . 

[Claim 5] In the process which carries out vacuum impregnation of the liquid crystal, the liquid crystal cell receipt fixture 
which supports to the liquid crystal cell receipt fixture which can hold the liquid crystal cell of one sheet or two or more 
sheets by fixed and uniform holding power in a liquid crystal cell, and supports a liquid crystal cell At least three press 
sections, The manufacture approach of the liquid crystal display component characterized by having a pressure sensor in the 
location corresponding to it, feeding back each pressure data value of a pressure sensor to the press section, and carrying out a 
eel cap to the homogeneity of the planar pressure force of a liquid crystal cell at regularity. 

[Claim 6] In the process which carries out vacuum impregnation of the liquid crystal into a liquid crystal cell, where the 
pressure of a liquid crystal impregnation vacuum housing is held at 10-3Torr - 10-4Torr After the injected hole of this liquid 
crystal cell is immersed in the liquid crystal with which the liquid crystal pan which has arranged the liquid crystal cell and 
has been sent from the liquid crystal degassing vacuum housing in this liquid crystal impregnation vacuum housing was filled 
up, In case the pressure in a liquid crystal impregnation vacuum housing is ****(ed) more than atmospheric pressure or 
atmospheric pressure It acts as the monitor of the pressure variation to the **** condition from a vacua with an 
absolute-pressure vacuum gage. Liquid crystal is made to invade in a liquid crystal cell slowly with surface tension in a liquid 
crystal cell at first. The manufacture approach of the liquid crystal display component gradually characterized by ****** and 
enlarging the rate of**** gradually and carrying out program control of the **** rate to time amount according to the 
property of the substrate of a liquid crystal cell, the size of a liquid crystal cell, etc. while introducing gas, such as inert gas, 
little by little and lowering the degree of vacuum in a liquid crystal impregnation vacuum housing. 

[Claim 7] In the liquid crystal pan recovery station to which the liquid crystal pan collected from the immersion impregnation 
station is transported after injecting liquid crystal into a liquid crystal cell Management of the liquid crystal oil level of the 
liquid crystal pan made from the transparence member is performed using oil-level detection means, such as a transparency 
mold photoelectric switch. The manufacture approach of the liquid crystal display component characterized by sending the 
liquid crystal pan which supplied liquid crystal to proper level with the signal of said oil-level detection means, and held 



[Claim 8] The manufacture approach of the liquid crystal display component which wipes away surplus near [ a 
liquid-crystal-cell injected hole ] liquid crystal with a soft cleaning implement under the atmospheric pressure which carried 
out Inerting, and is characterized by to close the injected hole of a liquid crystal cell with encapsulant under the atmospheric 
pressure which carried out inerting as a process which closes with encapsulant the injected hole of the liquid crystal cell 
connected to the process which carries out surplus liquid-crystal removal as a process in which the liquid crystal cell which 
completed liquid-crystal impregnation carries out surplus liquid-crystal removal. 

[Claim 9] The manufacture approach of the liquid crystal display component according to claim 8 characterized by irradiating 
ultraviolet rays and stiffening encapsulant after applying the encapsulant of ultraviolet curing mold resin to the injected hole 
part of a liquid crystal cell under the atmospheric pressure which carried out inerting as a process which closes the injected 
hole of a liquid crystal cell with encapsulant. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacturing installation at the time of injecting liquid crystal into a 

liquid crystal display component, and its approach. 

[0002] 

[Description of the Prior Art] It faced manufacturing, and the process of a liquid crystal display component which injects 
liquid crystal into a liquid crystal cell is an important process, and has had direct effect on display quality or the yield. As an 
approach of injecting liquid crystal into a liquid crystal cell, the vacuum impregnation approach is the most common. 
[0003] After the conventional vacuum impregnation approach installs a liquid crystal cell and liquid crystal in a vacuum 
housing and holds the pressure in a vacuum housing to the degree of vacuum of 10-3Torr extent, it pours in liquid crystal by 
the capillarity in the minute gap in the differential pressure force of liquid crystal cell inside and outside, and a liquid crystal 
cell (gap) by making the injected hole of a liquid crystal cell immersed in liquid crystal, and ****(ing) the inside of a vacuum 
housing to atmospheric pressure. 

[0004] By such conventional method, there was a trouble that the time amount which the residual of air bubbles produces 
inside a liquid crystal cell, or impregnation takes on the occasion of the liquid crystal impregnation to a liquid crystal cell by 
using, for example, flexible film substrates other than a glass substrate as a liquid crystal cell substrate again could not turn 
into long duration by enlargement of a liquid crystal cell, or display quality could not secure regularly according to the 
impregnation condition of liquid crystal 

[0005] It is required to fully make the inside of a liquid crystal cell into negative pressure (vacua), and to remove the moisture 
and impurity inside a liquid crystal cell in order to control a residual and generating (air bubbles of operation by electric-field 
impression) of the air bubbles after impregnation, and it is performing this in advance before impregnation of liquid crystal. It 
does not carry out in a vacuum impregnation container, but is carrying out with another container by clean oven or vacuum 
degassing as separate vacuum treatment at the former. By such conventional approach, degassing and the liquid crystal cell 
which carried out degasifying will fully be again put into atmospheric air, and it has the fault which becomes disadvantageous 
for the effectiveness of the following vacuum impregnation process, or quality reservation by **** inside reattachment, such 
as moisture, or a cel. 

[0006] In order to pour in without similarly making the injected hole of a liquid crystal cell immersed in liquid crystal, and 
being accompanied by residual air bubbles, it is left as it is in air, but when especially a liquid crystal cell is a flexible film 
substrate, adhesion and transparency of moisture or an air component pose a problem. Although an injected hole is closed 
with encapsulant when impregnation is furthermore completed, it is invasion of the impurity of an air component or others, 
and the cause of the cellular residual in a liquid crystal cell to perform wiping of the surplus liquid crystal near an injected 
hole, and encapsulant spreading and hardening of ultraviolet curing mold resin in air. 

[0007] Moreover, in the vacuum treatment before liquid crystal impregnation of a liquid crystal cell, the moisture of the 
evacuation conventionally performed by 10-3Torr - 10-4Torr etc. was inadequate for degassing of an impurity, and when 
using a lot of large-sized eel substrates and film substrates, it was difficult [ it ] to shorten degassing time amount sharply. 
Furthermore, from there being no means to get to know the degassing condition (the degassing effectiveness) of a eel, in spite 
of having fully completed degassing, it has the fault of continuing vacuum treatment uselessly. 
[0008] Although conventionally carried out in the degree of vacuum of 10-2Torr - 10-4Torr extent, if long duration 
evacuation is continued in the condition that the gas dissolved in liquid crystal finished ****ing, the component of liquid 
crystal volatilizes, the inside of a vacuum housing is polluted or degassing (degassing) of the gas which exists in liquid crystal 
has become a cause [ exhausting / liquid crystal / excessive ]. Therefore, the evacuation for degassing needs to stop volatile 
matter so that may carry out evacuation (slow exhaust air) slowly, exhaust velocity may be enlarged gradually, degassing may 
be promptly performed so that the bubble generated from liquid crystal beginning to lengthen may explode and liquid crystal 
may not disperse, and a liquid crystal component may not carry out presentation change further. 

[0009] Moreover, although the magnet stirrer was used at the conventional degassing process of liquid crystal, carrying out 
evacuation in order to promote the desorption of a dissolved gas, this had the inclination to diffuse small air bubbles rather 
and for degassing time amount to become long. 

[0010] If a liquid crystal cell is placed into a vacuum housing when pouring in liquid crystal into the liquid crystal cell made 
with the large-sized liquid crystal cell substrate, especially the flexible film substrate, the nonuniformity of the liquid crystal 
into which the liquid crystal cell expanded and contracted and was poured according to the difference of the external pressure 
in a liquid crystal cell will have occurred. Since the nonuniformity of impregnation influences display quality, it needs to hold 
a eel at fixed spacing, and it needs to pour it in so that the gap in a liquid crystal cell may not change a lot. 
[001 1] In case liquid crystal is injected into a liquid crystal cell, liquid crystal enters the interior of the liquid crystal cell 
which was placed into the vacuum housing and it fully changed into the reduced pressure (vacuum) condition with a liquid 
crystal cell gap and the surface tension of liquid crystal at the beginning of impregnation. When **** (the inside of a vacuum 



crystal cell constant moved, and there was a problem of how not becoming homogeneity. [ liquid crystal ] Especially, in the 
eel of a flexible film substrate or a large-sized substrate, management of time amount until it completes the rate in the case of 
****(ing) (leak rate) and impregnation was difficult, and there was a trouble of air bubbles tending to remain. 
[0012] Moreover, although surplus liquid crystal was wiped off and the injected hole was closed using encapsulant after 
pouring in liquid crystal into a liquid crystal cell conventionally, each of these processes was performed in air, and neither a 
foreign matter nor air was able to invade at the time of encapsulant spreading, they was not able to cause [ air was not able to 
enter from an injected hole in this case at the time of wiping of surplus liquid crystal, or ] the poor closure in many cases, and 
the stable quality was not able to be secured. Furthermore, ultraviolet curing mold resin is influenced to moisture or the 
oxygen in air, especially causes long term deterioration of quality about moisture. 
[0013] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the outstanding way in each process for injecting 
liquid crystal into a liquid crystal cell for the purpose of offering the approach and equipment which can perform a series of 
processes from the process of degassing of a liquid crystal cell, and degassing of liquid crystal to the process of the closure of 
the injected hole of a liquid crystal cell with in-line one to the bottom of a vacuum environment (a part is inerting) in order to 
improve an above-mentioned fault point. 

[0014] And under a vacuous environment, after this invention performs degassing of a liquid crystal cell, degassing of liquid 
crystal, and impregnation of liquid crystal, it can be processed under the environment where neither air nor moisture is 
touched also in each process of removal of surplus liquid crystal, and the closure of an injected hole, and aims at offering a 
means by which the liquid crystal display component of high quality can be manufactured. 

[0015] While mass-producing a liquid crystal display component at each process of this invention, by it, the vacuum treatment 
of an efficient liquid crystal cell is offered at the minimum cost. The degassing process which can be certainly performed 
quickly by adding vibrational energy without preventing presentation change of liquid crystal and diffusing the air bubbles in 
liquid crystal is offered. Moreover, the liquid crystal impregnation process that the gap between the substrates of a liquid 
crystal cell is uniformly maintainable is offered in the case of liquid crystal impregnation. Furthermore, it aims at offering 
each process of the surplus liquid crystal removal which can be performed under the environment which offered the liquid 
crystal pan impregnation station which maintains uniformly the oil level of the liquid crystal pan used in case liquid crystal is 
injected into a liquid crystal cell, and eliminated moisture and oxygen, and the closure. 
[0016] 

[Means for Solving the Problem] In the manufacturing installation of the liquid crystal display component which pours in 
liquid crystal and forms a liquid crystal display component in a liquid crystal cell using the differential pressure and capillarity 
of liquid crystal cell inside and outside in order that this invention may attain said purpose The liquid crystal impregnation 
vacuum housing which injects liquid crystal into a liquid crystal cell is prepared. To this liquid crystal impregnation vacuum 
housing The liquid crystal cell degassing vacuum housing which carries out the heat deairing of the liquid crystal cell, the 
liquid crystal degassing vacuum housing which carries out vacuum degassing of the liquid crystal, The immersion 
impregnation station left while the liquid crystal cell had been made immersed in liquid crystal is connected, respectively. In 
this immersion impregnation station While preparing the surplus liquid crystal removal container from which the liquid crystal 
cell and liquid crystal pan which received from the immersion impregnation station and were passed to the bottom of the 
atmospheric pressure by which inerting was carried out are separated, and surplus liquid crystal is removed, and the closure 
container which closes the liquid crystal inlet of a liquid crystal cell It has the liquid crystal pan recovery station which makes 
predetermined the amount of the liquid crystal of said separated liquid crystal pan, and is sent to said liquid crystal degassing 
vacuum housing. It is characterized by performing each process of the heat deairing of a liquid crystal cell, degassing of liquid 
crystal, impregnation of liquid crystal, removal of surplus liquid crystal, and the closure of an injected hole with in-line one to 
the bottom of the atmospheric pressure which carried out inerting the bottom of a vacuum environment. 
[0017] Moreover, this invention arranges a liquid crystal cell under the vacuum of 10-4Torr - 10-5Torr as vacuum treatment 
of liquid crystal. While carrying out a heat deairing using non-contact type heating means, such as an infrared lamp, and 
making residue children, such as moisture, break away to the inside of a short time with a high vacuum mass exhaust air pump 
By detecting the emission gas constituents under degassing, degassing down stream processing of a liquid crystal cell is 
terminated, and it is characterized by sending a liquid crystal cell to a vacuum impregnation process. 

[0018] This invention enlarges the evacuation rate in the early stages of evacuation as a degassing process of the liquid crystal 
with which the liquid crystal pan was filled up. While carrying out degassing of the gas bubble which uses as a principal 
component air dissolved in liquid crystal promptly to the bottom of the vacuum of 10-2Torr - 10-3Torr Supervise the 
volatilizing liquid crystal component with a mass spectrometer, and degassing down stream processing of liquid crystal is 
terminated based on this monitor. While being characterized by controlling the volatile matter of liquid crystal as much as 
possible and adding the vibrational energy by the supersonic wave to the liquid crystal in a liquid crystal pan in the bottom of 
a vacuum environment It is smooth, and a front face mixes liquid crystal and minute ****** which does not react in liquid 
crystal, promotes degassing of the gas bubble contained in liquid crystal, and is characterized by performing degassing for a 
short time. 

[0019] This invention is supported in the process which carries out vacuum impregnation of the liquid crystal into a liquid 
crystal cell to the liquid crystal cell receipt fixture which can hold the liquid crystal cell of one sheet or two or more sheets by 
fixed and uniform holding power. The liquid crystal cell receipt fixture which supports a liquid crystal cell has a pressure 
sensor in at least three press sections and the location corresponding to it, feeds back each pressure data value of a pressure 
sensor to the press section, and is characterized by carrying out a eel cap to the homogeneity of the planar pressure force of a 
liquid crystal cell at regularity. 

[0020] This invention is in the condition which held the pressure of a liquid crystal impregnation vacuum housing in the 
process which carries out vacuum impregnation of the liquid crystal at 10-3Torr - 10-4Torr in the liquid crystal cell. After the 
injected hole of this liquid crystal cell is immersed in the liquid crystal with which the liquid crystal pan which has arranged 
the liquid crystal cell and has been sent from the liquid crystal degassing vacuum housing in this liquid crystal impregnation 



vacuum housing was filled up, In case the pressure in a liquid crystal impregnation vacuum housing is ****(ed) more than 
atmospheric pressure or atmospheric pressure It acts as the monitor of the pressure variation to the **** condition from a 
vacua with an absolute-pressure vacuum gage. Liquid crystal is made to invade in a liquid crystal cell slowly with surface 
tension in a liquid crystal cell at first. It is gradually characterized by ****** and enlarging the rate of**** gradually and 
carrying out program control of the **** rate to time amount according to the property of the substrate of a liquid crystal cell, 
the size of a liquid crystal cell, etc., introducing gas, such as inert gas, little by little, and lowering the degree of vacuum in a 
liquid crystal impregnation vacuum housing. 

[0021] Furthermore, after this invention injects liquid crystal into a liquid crystal cell, it is set to the liquid crystal pan 
recovery station to which the liquid crystal pan collected from the immersion impregnation station is transported. 
Management of the liquid crystal oil level of the liquid crystal pan made from the transparence member is performed using 
oil-level detection means, such as a transparency mold photoelectric switch. Liquid crystal is supplied to proper level with the 
signal of said oil-level detection means, and it is characterized by sending the liquid crystal pan which held predetermined 
liquid crystal automatically with the restoration means to a liquid crystal degassing vacuum housing. 
[0022] As a process in which the liquid crystal cell which completed liquid crystal impregnation carries out surplus liquid 
crystal removal, this invention wipes away surplus near [ a liquid crystal cell injected hole ] liquid crystal with a soft cleaning 
implement under the atmospheric pressure by which inerting was carried out, and is characterized by to close the injected hole 
of a liquid crystal cell with encapsulant under the atmospheric pressure by which inerting was carried out as a process which 
closes with encapsulant the injected hole of the liquid crystal cell connected to the process which carries out surplus liquid 
crystal removal. 
[0023] 

[Function] The liquid crystal display component which touched neither air nor moisture in the removal process of surplus 
liquid crystal or the closure process of an injected hole by performing each process from degassing of a liquid crystal cell and 
degassing of liquid crystal to the closure of the injected hole of a liquid crystal cell with in-line one to the bottom of a vacuum 
or the environment of inerting, and was excellent in quality in the large-sized liquid crystal cell substrate or the flexible film 
substrate with the configuration of this invention can be obtained. 
[0024] 

[Example] Hereafter, the example of this invention is explained based on a drawing. The outline of the whole equipment of 
this invention is shown in drawing 1 . They are the liquid crystal impregnation process of this invention, i.e., degassing of a 
liquid crystal cell, degasifying, degassing of liquid crystal, and the block diagram of the equipment which performs each 
process, such as the closure of impregnation of liquid crystal and the injected hole of a liquid crystal cell, with in-line one to a 
liquid crystal cell. 

[0025] In the vacuum housing B (henceforth a liquid crystal impregnation vacuum housing) which injects liquid crystal into a 
liquid crystal cell While the vacuum housing C (henceforth a liquid crystal degassing vacuum housing) which performs 
degassing of a liquid crystal cell and degassing of liquid crystal which put the liquid crystal of the specified quantity into true 
container sky A (henceforth a liquid crystal cell degassing vacuum housing) which performs degasifying, and a liquid crystal 
pan is connected The immersion impregnation station D which pours in liquid crystal completely into a liquid crystal cell is 
connected. In the immersion impregnation station D In Container E (henceforth a surplus liquid crystal removal container) 
and this surplus liquid crystal removal container E which remove the liquid crystal which separated the liquid crystal cell from 
the liquid crystal pan, and adhered to the liquid crystal cell The liquid crystal pan recovery station G into which a liquid 
crystal pan is sent is connected with the container F (henceforth a closure container) which closes the injected hole of a liquid 
crystal cell. And the other end of the liquid crystal pan recovery station G is connected to said liquid crystal degassing 
vacuum housing C. 

[0026] First, configuration and actuation of the liquid crystal cell degassing vacuum housing A are explained. The liquid 
crystal cell 1 arranged in the liquid crystal cell degassing vacuum housing A makes a degree of vacuum (pressure) 10-5Torr 
extent by the high vacuum mass vacuum exclusion system 2 which uses cryopump (or turbo molecular pump) as a main 
process pump, and performs degassing of a liquid crystal cell 1, and degasifying. A degree of vacuum is 10-4Torr extent, even 
when there are many burst sizes of moisture. 3 is a vacuum bulb. 

[0027] And the material of a liquid crystal cell heats to homogeneity in physics and the temperature requirement which does 
not deteriorate chemically with the infrared-heating lamp 4 arranged in the liquid crystal cell degassing vacuum housing A 
under such a vacuum, and while removing impurities, such as moisture of liquid crystal cell 1 inside and outside, the interior 
of a liquid crystal cell is made into a vacuum. 5 is a power source which operates said infrared-heating lamp 4. The liquid 
crystal cell 1 is set to the impregnation fixture mentioned later. In the case of plastics, said temperature is sufficient, but in the 
case of glass, the heating temperature of a liquid crystal cell may heat to temperature higher than plastics, for example, near 
100 degree C. 

[0028] By disconnection of a bulb 7, the degree of vacuum of this liquid crystal cell degassing vacuum housing A connects a 
mass spectrometer 8 with the liquid crystal cell degassing vacuum housing A, and performs gas analysis in the liquid crystal 
cell degassing vacuum housing A with a mass spectrometer 8 while it is measured by the ionization vacuum gage 6. The 
degree of vacuum according to an ionization vacuum gage 6 in drawing 1 1 , and H2 0+ by the mass spectrometer 8 It acts as 
the monitor of the ion current value of a mass spectrum, and it is the graph which followed that time amount change, and with 
this graph, it detects having become below the level that both the degree of vacuum and the H2 O partial pressure value set as 
the inside of fixed time amount beforehand, and processing by the liquid crystal cell degassing vacuum housing A is ended. 
By drawing 1 , it has omitted about the rough ** (vacuum) exhaust air system and leak valve attached to the liquid crystal cell 
degassing vacuum housing A. 

[0029] Next, the configuration and actuation of the liquid crystal degassing vacuum housing C are explained. In parallel to the 
processing in the liquid crystal cell degassing vacuum housing A, it is collected from the liquid crystal pan recovery station G, 
and ******** 9 which maintains a liquid crystal oil level at a correct level is sent to the liquid crystal degassing vacuum 
housing C. Evacuation of the liquid crystal degassing vacuum housing C is carried out in the range of 10-1 - 10-4Torr by the 



mechanical-booster-pump exhaust air system 10. 

[0030] At this time, gas analysis in the liquid crystal degassing vacuum housing C is performed by the mass spectrometer 8, 
and'it is 02 of an air component. And the fragmentation of H2 O of moisture and a liquid crystal component is detected, and 
it acts as the monitor of that time amount change. Like the graph shown in drawing 12 as an example, it is 02. By a partial 
pressure and an H2 O partial pressure becoming below the level of a fixed setup, and detecting that the fragment ion of a 
liquid crystal component began to increase greatly, a degree of vacuum is controlled and it prevents that a liquid crystal 
component volatilizes. Control of a degree of vacuum is performed by controlling the adjustable conductance bulb 13 by the 
pressure controller 12 using a diaphragm gage 11. 

[003 1] Since it is the field which cannot use a mass spectrometer 8 directly in the state of a degree of vacuum in gas analysis 
in the liquid crystal degassing vacuum housing C, it analyzes by performing differential pumping using the turbo molecular 
pump exhaust air system 15, opening a bulb 14 and introducing gas. The bulb 16 is closed when not using a 
differential-pumping method. In addition, when performing [ be / it / under / processing / of the liquid crystal cell degassing 
vacuum housing A and the liquid crystal degassing vacuum housing C / concurrency ] gas analysis, it is made to analyze by 
switching a bulb 7 and a bulb 1 6. 

[0032] As mentioned above, in case the process of evacuation is controlled by performing the liquid crystal degassing process 
of this invention in a vacuum using a conductance adjustable bulb, the gas dissolved in liquid crystal can be removed without 
being accompanied by scattering of liquid crystal, and volatilization of liquid crystal, and a degassing process can be 
performed quickly. Moreover, by detecting the fragment ion of the volatile component of liquid crystal by the gas analysis by 
the mass spectrometer, it can control in the process of evacuation that liquid crystal does not volatilize, and stabilization of 
protection quality is beforehand achieved in component change of liquid crystal. 

[0033] Drawing 6 explains degassing of the liquid crystal 17 in the liquid crystal degassing vacuum housing C, and the outline 
of degassing processing. Minute ****** 29 is mixed in the liquid crystal 17 held in the liquid crystal pan 9. And an ultrasonic 
generator 30 is arranged under the liquid crystal pan 9, and a supersonic wave is added to the liquid crystal 17 which mixed 
minute ****** 29. At this time, it is also possible to perform degassing, establishing and heating a heating device in a vacuum 
housing C, and, especially in the case of strong dielectric liquid crystal, it is convenient. As said minute ****** 29, a front 
face is very smooth, and it is liquid crystal and ****** with a diameter of 0.2-0.8mm which does not react, and, as for the 
specific gravity, it is [ aluminum, Teflon, etc. can be used and ] desirable that it is a little heavier than liquid crystal. 
Therefore, the gas dissolved in liquid crystal is [ that there are no residual air bubbles quickly ] removable with the moderate 
temperature rise caused in the time of liquid crystal degassing by the vibrational energy and it by the supersonic wave. 
[0034] Subsequently, the configuration and actuation of the liquid crystal impregnation vacuum housing B are explained. The 
liquid crystal pan 9 which held the liquid crystal 17 processed by the liquid crystal cell 1 (what set to the impregnation 
fixture) and the liquid crystal degassing vacuum housing C which were processed by the liquid crystal cell degassing vacuum 
housing A is sent into the liquid crystal impregnation vacuum housing B by which evacuation was beforehand carried out to 
10-3 - 10-4Torr through gate valves 18a and 18c, respectively, and is installed in the condition of drawing 1 . Evacuation of 
the liquid crystal impregnation vacuum housing B is carried out by the turbo molecular pump exhaust air system 19. The 
rough ****** system and leak system of a vacuum housing B are omitted by drawing 1 . 20 is a vacuum bulb. 
[0035] A liquid crystal cell 1 is supported by the impregnation fixtures 21a-21c as shown in drawing 2 (a). In drawing 2 , a 
liquid crystal cell 1 keeps between liquid crystal cells constant, it is supported through the buffer sheet 22 for making the 
planar pressure force at the time of press into homogeneity, and the impregnation fixtures 21a-21c are arranged at the both 
sides. And as a liquid crystal cell 1 is shown in drawing 2 (b), the location of the liquid crystal pan 9 is adjusted so that the 
injected hole part may be immersed in the interior of the liquid crystal 17 in the liquid crystal pan 9. 

[0036] The liquid crystal cell 1 is carrying out the cross-section configuration from a transverse plane as shown in drawing 3 , 
and, as for the seal section and lc, the area and lb into which, as for la, liquid crystal is poured show the injected hole. In one 
side of the impregnation fixtures 21 a-21c located in the both ends of the liquid crystal cell 1 which consisted of flexible film 
substrates, to be shown in drawing 4 , at least three pressure sensors 23 are arranged, and while holding so that it may become 
fixed about the total pressure in the 1st page of a liquid crystal cell with this pressure sensor 23, it controls to make the 
pressure distribution at the time of the press within a field into homogeneity. 24 is some fixtures for a press prepared in the 
field of another side of the impregnation fixtures 21a-21c. In the case of a flexible film substrate, the press of a liquid crystal 
cell is effective, but also in the case of a glass substrate, it is effective. 

[0037] An example of the press approach of a liquid crystal cell 1 is shown in drawing 5 . In this drawing 5 , it has the 
structure where a press pressure can be adjusted to the bottom of a vacuum, and in 25, coupling and 27 are the screw sections 
and the rotation introducer for vacuums and 26 change rotation of the rotation introducer for vacuums into the rectilinear 
motion for press. Therefore, if the signal from the pressure sensor 23 of the impregnation fixture 21 is given to the rotation 
introducer 25 for vacuums arranged on the outside of the wall 28 of a vacuum housing, the predetermined screw section 27 
will move forward and backward, and the fixture 24 for a press will act so that a pressure may become fixed over the whole 
surface of a liquid crystal cell. 

[0038] By enlargement of the cell size according to a large-sized eel substrate or a flexible film substrate especially, the fault 
which generating of the shade section of liquid crystal and the ununiformity of a eel gap tend to produce at the time of 
impregnation can attain stabilization of the display quality of a liquid crystal display component by securing the homogeneity 
of the fixed planar pressure force with the press means at the time of impregnation processing, as mention above. Since the 
homogeneity of the force [ in the field of a liquid crystal cell ] to press can be secured changing the interior of a eel into a 
reduced pressure condition under a vacuum before impregnation in this invention, it is possible to set up exact impregnation 
conditions (press impregnation). 

[0039] In the liquid crystal impregnation vacuum housing B, after making injected hole lc of a liquid crystal cell 1 immersed 
in liquid crystal 17 as shown in drawing 2 (b), as shown in drawing 13 , it **** sequentially from a vacua to atmospheric 
pressure (or pressure of extent pressurized a little from atmospheric pressure). The pressure of the liquid crystal impregnation 
vacuum housing B by which evacuation was carried out to 10-4Torr as shown in drawing 13 is time amount tl first. In 



between, gas is introduced slowly and they are ****** and time amount t2. The leak rate of gas is enlarged in between and it 
is time amount t3. It leaks gradually again in between and is time amount t4 further. It **** to atmospheric pressure 
comparatively quickly in between. And the need is accepted and it is time amount t5. A pressure is further heightened from 
atmospheric pressure in between. This sequence is a fundamental pattern and can be changed with the class of liquid crystal, 
and the magnitude of a liquid crystal cell substrate. In drawing 1 , 41 is the amount leak bulb of variable flow, and this amount 
leak bulb 41 of variable flow can control a pressure controller 43 by the vacuum gage 42, and can introduce gas as mentioned 
above. 

[0040] Therefore, in this invention, without causing migration of a gap agent by controlling a **** condition according to the 
size of a liquid crystal cell, liquid crystal can be poured into homogeneity into a liquid crystal cell at all parts, and the residual 
air bubbles at the time of impregnation can be lost. And fertilization of a liquid crystal display component can be attained by 
making it change with the sequential programs of a pressure (a degree of vacuum is also included) and time amount from a 
vacuum according to the size of a liquid crystal cell besides carrying out time management of the process which **** to a 
pressure higher than atmospheric pressure or atmospheric pressure. 

[0041] In the liquid crystal impregnation vacuum housing B, after injecting liquid crystal 17 into a liquid crystal cell 1 by the 
vacuum pouring-in method, in order to pour in liquid crystal 17 completely into a liquid crystal cell 1 and not to leave residual 
air bubbles, the liquid crystal cell 1 in the condition of having been immersed in liquid crystal 17 is sent to the immersion 
impregnation station D through gate valve 18b which divides a vacuum and an atmospheric pressure. At the immersion 
impregnation station D, it continues in at least 3 hours under the clean environment of a nitrogen gas flow or nitrogen inert 
gas replacement, and while injected hole lc of a liquid crystal cell 1 had been made immersed in liquid crystal 17, it is sent. 
[0042] At the immersion impregnation station D, after finishing injecting liquid crystal into a liquid crystal cell 1 completely, 
a liquid crystal cell 1 and the liquid crystal pan 9 are sent to the surplus liquid crystal removal container E through gate valve 
18d. And with this surplus liquid crystal removal container E, slowly, after exhaust air, the liquid crystal pan 9 is separated 
from a liquid crystal cell 1 under the environment which carried out inerting, and by the rotary-pump exhaust air system 31, as 
shown in drawing 7 , surplus liquid crystal 17a adhering to a liquid crystal cell 1 can rotate the roller 32 of the sponge quality 
of the material, and can wipe it off softly. 44 is a vacuum bulb. The liquid crystal cell 1 which had surplus liquid crystal 17a 
wiped off is sent to the closure container F through gate valve 18e. Then, the liquid crystal pan 9 is sent to the liquid crystal 
pan recovery station G through gate valve 1 8f. 

[0043] At the liquid crystal pan recovery station G, as shown in drawing 8 , by the transparency mold photoelectric switches 
33a and 33b arranged at the both sides of the liquid crystal pan 9 which can be penetrated, and 34a and 34b When 
inferior-surface-of-tongue level is set up on the oil level in the liquid crystal 17 of the liquid crystal pan 9 and the location of a 
liquid crystal oil level is downward from the inferior-surface-of-tongue level of a setup, liquid crystal 17 is supplied using the 
supplement means 35, such as a dispenser, and is filled up in the range in which the oil level does not exceed the top-face 
level of a setup. 

[0044] At the liquid crystal pan recovery station of this invention, by a non-contact means' detecting automatically the amount 
of the liquid crystal in a liquid crystal pan, and supplying liquid crystal automatically, in impregnation, required oil-level 
management can be performed by uninhabited, and it can contribute to the automation which is the impregnation process of 
liquid crystal greatly. And the gas is dissolved, and there is no need of performing management and supply of a liquid crystal 
oil level within a vacuum housing, and it will carry out under clarification environments, such as a clean tunnel, and will 
usually send to the liquid crystal supplied from such a liquid crystal pan recovery station at the vacuum housing for liquid 
crystal degassing. 

[0045] After making encapsulant 36 immersed as the injected hole lc part of a liquid crystal cell 1 is shown in the closure 
container F at drawing 9 , the encapsulant 36 which adhered to said injected hole lc part as shown in drawing 10 is hardened 
by the exposure light 38 of UV light source lamp 37 in inerting atmospheric pressure, and the closure of the injected hole lc 
is carried out. 39 is a shield for making it UV irradiation light not be equivalent to parts other than encapsulant, and prevents 
deterioration of liquid crystal and a substrate. In addition, although evacuation of the closure container F is carried out by the 
rotary-pump exhaust air system 40, the leak system is not illustrating. 45 is a vacuum bulb and 46 is the power source of UV 
light source lamp. 

[0046] As mentioned above, in order to wipe off surplus liquid crystal 17a which adhered near liquid crystal cell injected hole 
lc in this invention, After exhausting with a vacuum pump slowly, introduce inert gas (N2 gas etc.) from the gas feed system 
which is not illustrated, and it considers as atmospheric pressure. Make the sponge roller 32 contact near an injected hole end 
face, suck up surplus liquid crystal 17a adhering to an injected hole end face, and it sets under the atmospheric pressure 
environment of the same inert gas after that. By being immersed into encapsulant or applying injected hole lc using spreading 
means, such as a dispenser, where invasion of the air into a liquid crystal cell is prevented, the perfect closure can be 
performed. Mixing of the moisture and impurity constituting the big cause of a property change with time as a display device 
other than invasion of the air into a liquid crystal cell can also be prevented under a vacuum. 
[0047] 

[Effect of the Invention] In order to connect a vacuum housing and to process each process, such as degassing of a liquid 
crystal cell, degasifying, degassing of liquid crystal, vacuum impregnation, liquid crystal immersion, encapsulant spreading, 
and hardening of encapsulant, with in-line one under a vacuum or the environment of inerting by the configuration of this 
invention, It can move continuously and each process of the liquid crystal cell from degassing of a liquid crystal cell to the 
closure of an injected hole can be processed. It has the effectiveness of obtaining the liquid crystal display component which 
does not have the fault of mixing into the heterogeneity of the color tone by the shade section of residual air bubbles or liquid 
crystal , and the eel of moisture or an impurity , the defect of the closure section , etc. to a large-sized eel substrate or a 
flexible film substrate and by which quality was stabilized , without touching air and moisture in all processes . 
[0048] Moreover, by heating a liquid crystal cell to homogeneity with a non-contact type heating means, and performing 
degassing and degasifying into a high vacuum, by the configuration of this invention The interior of a eel can be changed into 
few reduced pressure (vacuum) conditions of impurities, such as moisture, and liquid crystal can be poured in. The display 



device of the stable quality is securable, and gas analysis of degassing and the degasifying condition can be carried out with a 
mass spectrometer, the termination can be known, and it has the effectiveness that efficient degassing and degasifying 
' * protessing can be performed and improvement in productivity can be aimed at. 

[0049] In this invention, by performing degassing of liquid crystal in a vacuum, furthermore, scattering of liquid crystal, 
While being able to remove the gas dissolved in liquid crystal, being able to perform degassing quickly, preventing 
component change of liquid crystal and achieving stabilization of the quality of a liquid crystal display component, without 
being accompanied by volatilization of liquid crystal It has the effectiveness that the gas dissolved in liquid crystal by the 
moderate temperature rise caused in the time of liquid crystal degassing by the vibrational energy and it by the supersonic 
wave is [ that there are no residual air bubbles quickly ] removable. 

[0050] The homogeneity of the fixed planar pressure force is securable in this invention also to a large-sized eel substrate as a 
liquid crystal impregnation process with a press means at the time of impregnation processing. Without causing migration of a 
gap agent by being able to perform stabilization of display quality and controlling a **** condition according to the size of a 
liquid crystal cell, liquid crystal can be poured into homogeneity at all parts, and it has the effectiveness that the residual air 
bubbles at the time of impregnation can be lost. 

[0051] At the liquid crystal pan recovery station of this invention, by a non-contact means' detecting reduction in liquid 
crystal automatically, and supplying liquid crystal automatically, in impregnation, required oil-level management can be 
performed by uninhabited, and it has the effectiveness which can contribute to the automation which is an impregnation 
process greatly. And it has the effectiveness which can prevent invasion of the air into a liquid crystal cell, and can prevent 
mixing of the moisture and impurity which affect the property change with time as a display device by performing a surplus 
liquid crystal removal process and a closure process to the bottom of the atmospheric pressure permuted with inert gas. 



[Translation done.] 
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Jaf>an Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram showing the outline of the whole manufacturing installation of the liquid crystal display 
component of this invention. 

[Drawing 2} (a) shows the relation of a liquid crystal cell and an impregnation fixture, and (b) is the outline sectional view 
showing the relation of a liquid crystal cell and a liquid crystal pan. 
[Drawing 31 It is the outline sectional view of a liquid crystal cell. 

[Drawing 41 It is the outline sectional view showing the relation of the pressure sensor formed in the impregnation fixture 
located in the both ends of a liquid crystal cell, and the fixture for a press. 

[Drawing 51 It is the outline sectional view showing an example of the adjustment means of a press pressure to the liquid 
crystal cell in a vacuum housing. 

[Drawing 61 Degassing of the liquid crystal in a liquid crystal degassing vacuum housing and an example of degassing 
processing are shown. 

[Drawing 71 It is the outline sectional view showing an example of the removal means of the liquid crystal adhering to the 
liquid crystal cell in a surplus liquid crystal removal container. 

[Drawing 81 It is the outline sectional view showing detection of the oil level of the liquid crystal in a liquid crystal pan 
recovery station, and the outline of a supplement of liquid crystal. 

[Drawing 91 It is the explanatory view showing the relation of the injected hole of a liquid crystal cell and encapsulant in a 
closure container. 

[Drawing 101 It is the explanatory view showing the condition of carrying out the UV irradiation of the injected hole part of 
the liquid crystal cell which adhered encapsulant in the closure container under the atmospheric pressure environment 
permuted with inert gas. 

[Drawing 111 The vaccum pressure value in a liquid crystal cell degassing vacuum housing, and H2 0+ The graph the ion 
current value of a mass spectrum is indicated to be in accordance with time amount is shown. 

[Drawing 121 02 of the air component in a liquid crystal degassing vacuum housing And the fragmentation of H2 O of 
moisture and a liquid crystal component is detected, and an example of the graph which controls the degree of vacuum is 
shown. 

[Drawing 131 After making the injected hole of a liquid crystal cell immersed in liquid crystal in a liquid crystal impregnation 

vacuum housing, it is an example of the graph which shows change of**** from a vacua to atmospheric pressure. 

[Description of Notations] 

A Liquid crystal cell degassing vacuum housing 

B Liquid crystal impregnation vacuum housing 

C Liquid crystal degassing vacuum housing 

D Immersion impregnation station 

E Surplus liquid crystal removal container 

F Closure container 

G Liquid crystal pan recovery station 

1 Liquid Crystal Cell 

2 Vacuum Mass Vacuum Exclusion System 

3 Vacuum Bulb 

4 Infrared-Heating Lamp 

8 Mass Spectrometer 

9 Liquid Crystal Pan 
17 Liquid Crystal 

21 Impregnation Fixture 

23 Pressure Sensor 

24 Fixture for Press 

29 Minute ****** 

30 Ultrasonic Generator 

31 Rotary-Pump Exhaust Air System 

32 Roller of Sponge Quality of the Material 

36 Encapsulant 

37 UV Light Source Lamp 
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